We have developed a new synthetic access to stereodefined diamino 1,2-diols starting from homochiral a-aminoacylsilanes. A [3+2] cycloaddition with benzo nitrile oxide of the vinylated adducts and a reductive ring opening constitute key steps of the reaction sequence.
Stereodefined hydroxy amino alcohols are well recognised as key components for a variety of protease inhibitors and other new generation pharmaceutics and as ligands for asymmetric catalysis. 1 We recently reported 2 the stereoselective synthesis of functionalized amino alcohol units and of statine analogs via three-and two-carbon elongations respectively, from a-aminoacylsilanes. The use of these synthetic equivalents of aldehydes, allows to overcome 2 the serious problems due to the easy racemization and avoids the special precautions necessary for the synthesis, handling and storing frequently encountered with a-amino aldehydes. 3 In this paper we present a new approach to the two-carbon homologation of acylsilanes based on the delivery of a vinyl unit to a carbonyl group. The reaction under study is aimed at the synthesis of stereodefined aminopolyols possessing the core-unit present in dihydroxypropylamine derivatives capable of highly efficient renin 4 and HIV-1 protease 5 inhibitions (Fig.1 ).
Figure 1
Our approach started with the homochiral aminoacylsilanes 1 and 2 derived from phenylalanine and isoleucine.
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Since the addition of vinylmagnesium and lithium organometallics to acylsilanes studied by Kuwajima 6 gives rise to extensive amounts of silyl enol ethers along with the expected allylic alcohols, in a previous paper 7 we devised a convenient new entry to silylated allylic alcohols from acylsilanes by using the magnesium to cerium transmetallation technique.
Treatment of 1 and 2 with the vinylmagnesium bromide/ CeCl 3 complex, led (Scheme 1) to the formation of adducts 3 and 4 in good isolated yields and high diastereoselectivities (99% d.e.).
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Scheme 1
For introducing new hydroxy and amino functionalities in the vinyl moiety we envisioned the [3+2] cycloaddition with nitriloxides. Cycloadditions of this type are usually regarded as mildly electrophilic in character. Therefore (a-hydroxyallyl) silanes in which the preferred location of allylic substituents maximizes 9 electron donation should act, as shown by Curran, 10 as efficient dipolarophiles. When 3 and 4 were reacted with the in situ prepared benzo nitrile oxide, isoxazolines 5 and 6 were obtained in 70% and 55% yields. In contrast with the modest diastereomeric excess (20%) observed in the case of 5, only one diastereoisomer (99% d.e.) could be detected and isolated in the case of 6. The diastereomeric couple 5a,b could be The subsequent desilylation of the a-hydroxysilane cycloadducts carried out on a model compound, was disappointing. Under the action of bases the b-elimination of silanol led to ring opening with generation of an enolic form which upon rearrangement resulted in the formation of the desilylated hydroxylamino derivative 7 (Scheme 3).
Scheme 3
To prevent the occurrence of the above mentioned Peterson elimination reaction from the b-hydroxysilane moiety 12 in the presence of strongly basic reagents, isoxazolines 5a, the major diastereoisomer, and 6 were subjected to an oxidative desilylation. This reaction, although already reported in the literature, 13 has been however scarcely investigated. Since the oxidation with pyridinium dichromate (PDC) has found an useful and high yielding application in the synthesis of acylsilanes from 1,1-disilyl alcohols, 13b we applied this procedure to the desilylation of 5a and 6. Upon treatment with PDC at room temperature, these compounds underwent (Scheme 4) smooth desilylative oxidation to give 8 and 9 in high yields and virtually diastereomerically pure. The reductive ring opening of the oxazolidine ring aimed at the formation of the new hydroxy and amino functionalities was then performed. To avoid reaction conditions able to promote an acidic proton abstraction, we exploited the use of NaBH 4 in methanol in the presence of NiCl 2 •6H 2 O. Exposure of 8 and 9 to this reagent at -30°C according to the literature 15 led to heterocyclic ring opening and reduction of the carbonyl function and afforded after 65 h, the expected aminopolyols. These were directely converted to the corresponding bis-Boc derivatives: in both cases one diastereoismer was found to largely prevail which was isolated by column chromatography and characterized. 16 By this procedure N-Boc protected aminopolyols 10 and 11 are produced in 35% and 30% overall yields in three steps from oxazolidines 5a and 6 respectively. Connectivity of diamino 1,2-diols 10 and 11 was achieved by homonuclear and heteronuclear correlation. The stereochemical assignment of the three unknown stereogenic centers of 11 was attempted on the basis of 2D-NOESY constraints and molecular modelling. 17 The 15 observed constraints restricted the choice to two possible solutions: in both cases the three unknown centres are expected to display the same chirality and either configuration SSSSS or SSRRR, could be considered for 11 ( Figure  2 ). To solve this ambiguity a single crystal X-ray diffraction 18 was performed. The configuration was found to be SSSSS (Figure 2 , left). Work is in progress to establish also the stereochemistry of compound 10.
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